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In a television signal transmission system, CS broadcasting 
signals received via a master antenna arc converted into 
intermediate frequency signals in an LNB (Low Noise Block 
Down Converter). The CS intermediate frequency signals 
then undergo conversion of the modulation format, for 
example, from QPSK into 64-QAM, so that CS broadcasting 
signals from each transponder, having a bandwidth of. for 
example, 27 MHz, are accommodated in a narrower band- 
width, for example, 6 MHz, which is equivalent to one 
channel of terrestrial broadcasting services. Then, the sig- 
nals accommodated in the narrower bandwidth is frequency- 
shifted into a vacant frequency band in the VHF band or the 
UHF band. Accordingly, the CS signals accommodated in 
the narrower band and frequency-sliifted into the vacant 
band are multiplexed with terrestrial broadcasting signals in 
the VHF and UHF bands and BS intermediate fiequency 
signals so that all these signals are delivered to each house- 
hold via a single cable. 
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FIG. 4 
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TELEVISION SIGNAL DISTRIBUTOR ]F for the CS intermediate frequency signals. Accordingly, it 

APPARATUS, RECEIVER APPARATUS, is not feasible to simply mix the CS intermediate frequency 

TELEVISION SIGNAL TRANSMISSION signals, the BS intermediate frequency signals, and the 

SYSTEM AND METHOD VHF-band and UHF-band terrestrial broadcasting signals, 
5 and to deliver al I these s ignats to each household via a single 

BACKGROUND OF THE INVENTION cable. 

In view of the above, in conventional television signal 

1. Field of the Invention transmission systems which are made compatible with CS 
The present invention generally relates to television signal broadcasting signals, CS intermediate frequency signals are 

dislribulor apparatuses, receiver apparatuses, and television 10 frequency-shifted into the frequency bands above the fire- 

signal transmission systems and methods, More specifically, quency band for BS intermediate frequency signals, 

the present invention relates to a television signal distributor More specifically, when BS intermediate frequency sig- 

appara Us, a receiver apparatus, a television signal Iransmis- nals and the VHF-band and UHF-band terrestrial broadcasl- 

sion system and method, which are particularly suitable for ing signals are mixed for transmission via the same cable in 

implementing a small-scale television signal distribution is the conventional television signal transmission systems, the 

network in which television signals received via a master frequency allocation of the mixed signals is as shown in 

antenna provided on the rooftop at collective housing, such FIG. 2. Referring to FIG. 2, the frequency allocation 

as an apartment building, are delivered to each household includes the VHF low bandAll, the VHF mid band A12, the 

via a cable. VHF high band A13, the VHF super high band AU, the 

2. Description of Ihe Related Art 20 UHF band A15, and the frequency band A16 for BS inter- 
In collective housing such as an apartment building, there mediate frequency signals. When CS intermediate frequency 

is usually provided a television signal transmission system signals are also mixed with the BS intermediate frequency 
in which television signals received via a master antenna signals and the VHF-band and UHF-band terrestrial broad- 
provided on the rooftop are delivered to each household via casting signals for transmission via the same cable, fre- 
a cable. In VHF-band and UHF-band terrestrial broadcasting 25 quency bands A17 and A18 above the frequency band A16 
services, broadcasting stations are allocated with respec- for BS intermediate frequency signals arc allocated respec- 
tively different frequency bands. The television signal trans- lively for vertically polarized signals and horizontally polar- 
mission system mixes signals received via a VHF antenna ized signals of the CS intermediate frequency signals. The 
and a UHF antenna while adjusting the gain thereof, and vertically polarised signals and the horizoi Uiil; polar «l 
then delivers the mixed signals to each household via a 30 signals of Ihe CS intermediate frequency signals in Ihe 
single cable. 1-GHz band Bll and B12 are frequency-shifted into Ihe 

Recently, BS (broadcasting satellite) broadcasting ser- frequency bands A17 and A18. 

vices are available as well as VFIF-band and UHF-band As described above, by frequency-shifting CS intermedi- 

terreslrial broadcasting services. BS broadcasting signals are ate frequency signals so Ilial Ihe CS intermediate frequency 

transmitted on electromagnetic waves in the 12-GHz band, 35 signals are allocated in the frequency bands A17 and A1S 

and the signals received via a parabola antenna are con- above the frequency band A16 for BS intermediate fre- 

verted into intermediate frequency signals in the 1-OHz quency signals, the frequency band Al 6 for BS intermediate 

band in an LNB (Low Noise Block Down Converter) frequency signals and Ihe frequency bands A17 and A18 for 

provided in association with the parabola antenna. The BS CS intermediate frequency signals do not overlap, allowing 

intermediate frequency signals in the 1-GHz band do not AO the VHF-band and UHF-band terrestrial broadcasting sig- 

overlap the terrestrial broadcasting signals in the VHF and nals, the BS intermediate frequency signals, and the CS 

UHF bands, 'llms, il is feasible to mix the 1-GHz band BS intermediate frequency signals lo be transmitted via a single 

intermediate frequency signals and the VHF-band and UHF- cable. 

band terrestrial broadcasting signals so that Ihe mixed sig- However, some broadcasting services employ iwo satel- 

nals are delivered to each household via a single cable, 45 lites for broadcasting, for example, Ihe Japanese SKY Per- 

Furthermorc, with the increasing popularity of CS broad- fecTV. In that case, vertically polarized signals and hori- 

casling services, it is desired thai a television signal trans- zontally polarized signals from each of the two satellites are 

mission system which delivers CS broadcasting signals via transmitted using the same carrier frequency, 

a cable to each household be provided in collective housing Thus, if the CS intermediate frequency signals are fre- 

such as an apartment building. 50 queucy-shifted into a frequency band above the frequency 

However, CS broadcasting signals are broadcast using the band for the BS intermediate frequency signals, the fre- 

1 2-GHz band and CS intermediate frequency signals are in quency allocation extends up to an extremely high frequency 

the 1-GHz baud, which overlaps the band allocated forBS in order to accommodate the vertically polarized signals and 

intermediate frequency signals. Thus, it is not feasible to horizontally polarized signals from each of the two salel- 

siniply mix Ihe CS intermediate frequency signals, the BS 55 liles. 

intermediate frequency signals, and the VHF-band and- More specifically, a single band for CS intermediate 

UHF-band terrestrial broadcasting signals and to deliver all frequency signals requires a bandwidth on the order of 500 

these signals to each household via a single cable. MHz. Tims, in order lo accommodate all the four signals, the 

More specifically, BS broadcasting signals and CS broad- required bandwidth is on the order of 500 MHzx<l=2000 

casting signals are both broadcast using the same 12-GHz 60 MHz. If the 2,000-MHz is allocated above the frequency 

Ku band, the local oscillation frequencies of LNBs for BS band forBS intermediate frequency signals, i.e., 1,035 MHz 

broadcasting signals and CS broadcasting signals being, to 1,335 MHz, the frequency allocation extends up to as high 

respectively, 10.678 GHz and 11.2 GHz. Furthermore, CS as approximately 3,500 MHz. 

broadcasting signals includes both vertically polarized sig- The frequency range compatible with the current trans- 

nals and horizontally polarized signals. Thus, (here exists an 65 mission apparatuses is up lo approximately 2,150 MHz; 

overlap between the frequency band BS-1F for the BS thus, compatibility with the frequency range of up to 3,500 

intermediate frequency signals and Ihe frequency band CS- MHz poses a technical difficulty of developing new appa- 
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ratuses. In addition, implementation of such a system in a 
wide area involves sophisticated design techniques which 
are beyond the techniques of ordinary works. 

It may be technically possible to provide a separate cable 
for transmission of CS intermediate frequency signals in 
addition to a cable for transmission of terrestrial broadcast- 
ing signals in the VHF and UHF bands and BS intermediate 
frequency signals, so that the CS intermediate frequency 
signals can be transmitted to each household even if the CS 
broadcasting service employs two or more satellites. How- 
ever, the approach requires the complex work of providing 
new cables in existing collective housing, which is quite 
cosily. In addition, if separate cables are provided for 
terrestrial broadcasting signals in the VHF and UHF bands 
and BS intermediate frequency signals, and for CS intenne- 15 
diate frequency signals, respectively, an additional equip- 
ment for switching between the cables is required at each 
household. 

SUMMARY OF THE INVENTION 20 

Accordingly, it is an object of the present invention lo 
provide a television signal distribution apparatus, a receiver 
apparatus, and a television signal transmission system and 
method, which allows, without implementing large-scale 25 
works, terrestrial broadcasting signals in the VHF and UHF 
bands, the BS intermediate frequency signals, andCS inter- 
mediate frequency signals of a CS broadcasting service 
which employs two or more satellites to be multiplexed for 
transmission to each household via a single cable. 30 

To this end, the present invention provides a television 
signal transmission system including a television signal 
distributor apparatus which delivers signals received via a 
masler antenna (u each household via a cable; and at least 
one receiver apparatus provided in each household. The 35 
television signal distributor apparatu s includes a modulation 
format converting iinit for converting the modulation format 
of received CS broadcast signals to thereby accommodate 
the signals in a narrower bandwidth, and for frequency- 
shifting (he signals accommodated in the narrower band- 40 
width into a vacant frequency band; and a mixing unit for 
mixing for transmission via the cable the frequency-shifted 
signals accommodated in said narrower bandwidth with 
othertype or types of received broadcast signals. The at least 
one receiver apparatus includes a receiving unit for receiv- 45 
ing CS broadcast signals which have undergone conversion 
of modulation format so as to be accommodated in a 
narrower bandwidth and which have then been frequency- 
shifted info a vacant frequency band; a demodulating unit 
for demodulating the received signals in accordance with the so 
modulation format afler conversion; and a decoding unit for 
decoding the output from the demodulating unit to obtain 
video signals and audio signals. 

In accordance with the present invention, the modulation 
format of CS intermediate frequency signals is converted, 5J 
for example, from QPSK to 64-QAM; thus,,CS broadcasting 
signals from each transponder, having a bandwidth of, for 
example, 27 MHz, are accommodated in a bandwidth of, for 
example, 6 MHz, which is equivalent to a single channel for 
terrestrial broadcasting. The CS signals which have under- 60 
gone conversion of the modulation format are frequency- 
shifted into a vacant channel in the VHF band or the UHF 
. band. The frequency-shifted CS signals aremultiplcxcd with 
BS intermediate frequency signals and terrestrial broadcast- 
ing signals for transmission lo each household via a single 65 
cable. Accordingly, signals for a CS broadcasting service, 
even if provided via two or more satellites, can be trans- 



mitted to each household via a single cable together with 
signals for a BS broadcasting service and terrestrial broad- 
casting signals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of the frequency 
allocation for BS intermediate frequency signals and CS 
intermediate frequency signals in the conventional televi- 
) sion signals transmission system; 

FIG. 2 is a schematic representation of the overall fre- 
quency allocation in the conventional master antenna sys- 

FIG. 3 is a schematic representation of the frequency 
i allocation in an embodiment of the present invention; 
FIG, 4 is a block diagram showing the overall construc- 
tion of a television signals transmission system according to 
the embodiment, together with other associated systems; 
FIG. 5 is a block diagram of an example of a modulation 
1 format conversion unit in the embodiment; 

FIG. 6 is a block diagram of an example of a CS tuner in 
the embodiment; 
FIG. 7 is a table showing an example ol'NTT information; 
FIG. 8 is a table showing an example of satellite delivery 
i descriptor; 

FIG. 9 is a table showing an example of service list 
descriptor; 

FIG, 10 is a flowchart of an operation for creating a 
frequency conversion table in the embodiment; and 
. FIG. 11 is a flowchart of an operation for selecting a 
desired channel in the embodiment, 



A preferred embodiment of the present invention will he 
described below with reference to the accompanying draw- 
ings. 

The present invention is particularly suitable for imple- 
menting a television signal transmission system in which 
signals received via a master antenna are delivered to each 
household via a cable, for example, a smalt-scale television 
signal transmission system provided at collective housiug 
such as an apartment building. 

In accordance with the present invention, CS broadcasting 
signals from each transponder received via a master antenna 
undergo conversion of the modulation format so that the 
signals arc accommodated in a narrower bandwidth. The 
signals accommodated in the narrower bandwidth are then 
frequency-shifted into a vacant channel in the VHF band or 
the UHF band, This eliminates the need to provide an 
additional band for the CS broadcasting signals; thus, the CS 
broadcasting signals, even if serviced by two or more 
satellites, can be delivered to each household via a single 
cable together with terrestrial television broadcasting signals 
and BS broadcasting signals. 

FIG. 3 shows the frequency allocation of signals trans- 
milted via a cable. Referring lo FIG. 3, Al (90 MHz to 108 
MHz) is the VHF low band, A2 (108 MHz to 170 MHz) is 
the VHF mid band, A3 (170 MHz to 222 MHz) is the VHF 
high band, A4 (222 MHz to 470 MHz) is the VHF super high 
band, A5 (470 MHz to 770 MHz) is the UHF band, and A6 
(1035 MHz lo 1335 MHz) is a band for intermediate 
frequency signals of BS broadcasting signals. Currently, the 
VHF low band Al and the VHF high band A3 are used for 
VHF terrestrial television broadcasting, and the UHF band 
A5 is used for UHF terrestrial television broadcasting, The 
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VHF mid band A2 and the VHF super high band A4 arc modatcd k a narrower bandwidth through conversion of the 

allocated for CATV (Cable Television); and therefore, the modulation format from QPSK to 64-QAM, and are fre- 

bands are vacant where CATV service is not used. The BS quency-shifted to an empty channel such as the VHF mid 

broadcasting signals are broadcast on electromagnetic band A2, the VHF super high band A4, and the UHF band 

waves in the 12-GHz band. When received via a parabola 5 A5. This allows transmission of the CS intermediate fre- 

antenna, the BS broadcasting signals are converted into quency signals, BS intermediate frequency signals, and 

intermediate frequency signals in the 1 -GHz band in an LNB terrestrial broadcasting signals in the VHF and UHF bands 

(Low Noise Block Down Converter) provided in association via a single cable to each household. The conversion of 

with the parabola antenna. modulation format does nol diminish the information con- 

CS broadcasting signals are also broadcast on electro- 10 lent of the CS intermediate frequency signals, and ihus does 

magnetic waves in Ihe 12-GHz band, and include vertically not cause degradation of picture and sound qualities, 

polarized signals and horizontally polarized signals. In the Currently, a CS service employing two satellites uses 32 

case of a CS service which employs two satellites, signals carrier waves. Because the number of available 6-MHz 

from one satellite and signals from Ihc olhcr respectively channels is ten for the VHF mid band A2, and 41 for Ihe 

includes vertical polarization signals and horizontal polar- ]5 VHF super high band A4, all of the 32 carrier waves can be 

ization signals. For example, the Japanese SKY PerfecTV accommodated for transmission. 

employs two satellites for its broadcasting service, and FIG. 4 illustrates the overall construction of a television 

signals from each of Ihe two satellites includes vertically signal transmission system, as connected to associated sys- 

polarized signals and horizontally polarized signals. The CS terns, according to the embodiment of present invention, 

broadcasting signals in the 12-GHz band are converted into 20 Referring to FIG. 4, there are shown parabola antennas 1A 

intermediate frequency signals in the 1-GIIz band in an LNB and IB for receiving CS broadcasting signals, a parabola 

provided in association with a parabola antenna. In order to antenna 2 for receiving BS broadcasting signals, and anten- 

accommodate Ihe CS broadcasting signals, there are pro- nas 3A and 3B forreceiving terreslrial broadcasting signals 

vided four bands Bl, B2, B3, and B4 corresponding to respectively in Ihe VHF band and in the UHF band. The 

vertically polarized signals and horizontally polarized sig- 25 antennas 1A, IB, 2, 3A, and 3B are master antennas, and are 

nals from each of Ihe two satellites. The bands Bl to B4 provided, for example, on the rooftop of an apartment 
overlap the band A6 for intermediate frequency signals of building. 

BS broadcasting signals. Thus, it is not feasible to simply The CS parabola antennas 1A and IB receive signals 

mix CS intermediate frequency signals, BS intermediate transmitted from two communications satellites 8A and 8li. 

frequency signals, and terrestrial television broadcasting 30 The parabola antennas 1A and IB are provided with LNBs 

signals in Ihe VIII' and UHF bands and to deliver all these 9Aand 9B, respectively. The LNBs 9A and 9B converts CS 

signals to each household via a single cable. broadcasling signals in die 12-GHz band inlo intermediate 

As described above, the VHF mid band A2 and the VHF frequency signals. Ihe outputs of (he LNUs 9A and 9B are 

super high band A4 are allocated for CATV. However, the fed to a modulation format conversion unit 4. 

band sA2 and A4 are actually vacant where CATV service is 35 The modulation format conversion unit 4 converts the 

not used, typically, in a small-scale signal transmission modulation format of the CS intermediate signals, for 

system such as one provided at an apartment building. In example, from QPSK. to 64-QAM, to accommodate the 

addition, the UHF baud AS is used only Tor retransmission signals in a narrower bandwidth. The modulation formal 

by several local terreslrial broadcasling stations. conversion unit 4 then frequency-shifts the signals accom- 

Accordingly, it may be feasible to accommodate CS 40 modated in Ihe narrower bandwidth into a vacant channel in 

intermediate frequency signals in (he VHF mid band A2, the VHF band or in the UHF band. The output of the 

super high band A4, and the UHF band AS, or any other modulation format conversion unit 4 is fed to a mixer S. 

frequency bands if available, so that the CS intermediate The BS parabola antenna 2 receives signals from a 

frequency signals arc transmitted. broadcasting satellite 6. The parabola antenna 2 is provided 

However, the bandwidth for CS signals from each Iran- 45 with an LNB 7. The LNB 7 converts signals in Ihe 12-GHz 

sponder is typically as broad as 27 MHz, while the baud- band received by the parabola antenna 2 into intermediate 

width for a single channel of terrestrial television broadcast- frequency signals in the 1-GHzband. The output of the LNB 

ing service is typically as narrow as 6 MHz. Thus, it is not 7 is fed to the mixer 5. 

feasible to directly frequency-shift CS signals transmitted The antennas 3A and 3B receive terrestrial broadcasting 

from a transponder into a terrestrial broadcast channel, 50 signals in the VHF and UHF bands. The outputs of the 

Accordingly, in one embodiment of the present invention, antennas 3A and 3B are fed to the mixer 5. 

Ihe modulation format of CS intermediate frequency signals The mixer 5 mixes the output from Ihe modulation format 

is converted from QPSK (Quadrature Phase Shift Keying) to conversion unit 4, the output from the LNB 7, and Ihe output 

64-QAM (Quadrature Amplitude Modulation) so that the CS from the antennas 3A and 3B. 

intermediate frequency signals can be accommodated in a 55 The output of the mixer 5 is fed through a cable 10 and 

channel for terreslrial broadcasting. via a distributor to a terminal 14 in each household. 

CS broadcasting employs QPSK for modulation of sig- Each household is provided with a television receiver 11, 

nals. QPSK uses four carrier waves 90 degrees out of phase a BS tuner 12, and a CS tuner 13 compatible with Ihe 

with one another. 64-QAM samples 64 values al separate television signal transmission system. The television 

points. QPSK enables narrower bandwidth and transmission 60 receiver 11 has two external video/audio input terminals, 

of a great amount of data compared with QPSK. Thus, by Of ihe signals transmitted via the cable 10, the BS 

converting Ihe modulation format from QPSK to 64-QAM, intermediate frequency signals are fed to the BS tuner 12 via 

it becomes possible to transmit Ihe CS signal having a Ihe terminal 14. The BS tuner 12 demodulates the BS 

bandwidth of 27 MHz in a terrestrial broadcast channel intermediate frequency signals to obtain video signals and 

having a bandwidth of 6 MHz. 65 audio signals, for example, in the NTSC format. The output 

Thus, in accordance with the embodiment, 1he CS inter- of the BS tuner 12 is fed to one of the external video/audio 

mediate frequency signals in the bands Bl (0 B4 are accom- input terminals Videofl) of Ihc television receiver 11. 
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demodulates the signals modulated by QPSK. The output of 
the QPSK circuit 23 is fed to an ECC (Enor Correction 
been frequency-shifted are fed from the terminal 14 via an Code) decoder 24. The output of the ECC decoder 24 is fed 
RF through circuit and a distributor circuit of the BS tuner to an ECC encoder 25. 

12 to the CS tuner 13. The CS tuner 13 demodulates the CS 5 The ECC decoder 24 and the ECC encoder 25 reassign 
intermediate frequency signals to obtain video signals and error correction codes to the signals. CS broadcasting sig- 
audio signals, for example, in the NTSC format. The output nals use Reed-Solomon codes and convolulional codes for 
of the CS tuner 12 is fed to the other externa] video/audio error correction; however, only Reed-Solomon codes are 
input terminal Video(2) of the television receiver U. used when error correction codes are reassigned. The ECC 

The terrestrial broadcasting signals are fed from the 10 decoder 24 decodes the signals using Rccd-Solomon codes 
terminal 14, through the BS tuner 12 and the CS tuner 13, and convolution^ codes, and the ECC encoder 25 encodes 
to an RF input terminal of the television receiver 11. the decoded signals using Reed-Solomon codes only. 

As described above, in the television signal transmission Th e mlp]1 t 0 f the ECC encoder 25 is fed to a QAM 
system shown in FIG. 4, the modulation format conversion modulation circuit 26. The QAM modulation circuit 26 
unit 4 converts the modulation format of the CS intermediate 15 modulates the signals by 64-QAM. The output of the QAM 
frequency signals so as to accommodate the signals in a modulation circuit 26 is fed to a frequency conversion 
narrower bandwidth, and frequency-shifts the signals into a circuit 27. The frequency conversion circuit 27 frequency- 
vacant band in the VIIF band or in the UHF band. Then, the shifts the signals into a vacant band in the VHF band or the 
output of the modulation format conversion unit 4 is mill- UHF band. The output of the frequency conversion circuit 
liplexed in the mixer 5 with the BS intermediate frequency 20 27 is fed to the mixer 33. 

signals and terrestrial broadcasting signals in the VHF and m (|mer cjrelli| 22j the QpsK demodll ] ati(m circuit 2 J, 
UHF bands, so that the mixed signals are transmitted to each ^ ECC decoder 24> me ECC encode( 25> the QAM 
household via the cable 10. modulation circuit 26, and the frequency conversion circnil 

In each household, the BS tuner 12 demodulates the BS 27 ^ contlo]ied by a contro ] circlm 30 v j a an interface 29. 
intermediate frequency signals, and outputs corresponding 25 ^ control cirem| is connec(ed t0 M opera tion unit 31 
video and audio signals to Ihe external video/audio input whjch a | lows setling md l0 a disp]ay 32 for displaying 
terminal Video(l) of the television receiver 11. The CS tuner the setting 

13 decodes Ihe CS intermediate frequency signals and As described above, in each of the conversion circuits 4 A, 



outputs corresponding video and audio signals to Ihe exter- 



4B, 4C, etc. of the modulation formal conversion unit 4, the 



nal v.d«>/ai,dm input terminal V,deo(2) ot the television 10 (]craQ(]ljlatlon c ; rcui i 23 alld lhe QAM modulation 

receiver 11 The terrestrial broadcasting signals m the VHF ^ ^ modu]ation fomHt of thc si , s corrc _ 

and UHl' bands are input to the RF input terminal ol the di to each of the carrier waves oftheCS broadcasting 

television receiver 11. ■ 



. , n „. signals from QPSK into 64-QAM, the ECC decoder 24 aim 

Accordingly, when the RF input is selected the television , he ECC encoder 25 reassj etror correclioil codes for the 

receiver 11 reproduces the picture > and sound of terrestrial 35 sj , ^ , hc f conversion circuit 27 frequency- 

television broadcasting in the VHF and UHF bands. When sMfts ^ signa , s ^ a ^ for , CITeslri3l broad _ 

Ihe external video/audio input Video(l) is selected, the casti n |he cs si Js fmm a sj |e , ransponder 

lelev,sion receiver 11 reproduces the picture and sound of hayj a of; for ^ 27 ^ ^ accom . 

BS broadcasting based on the oulput of the BS tuner 12. moda|ed jn a nam)wer bandwidthi for exanlple] 6 mh Zj and 

When the external video/audio input Video(2) is selected 40 ^ ^ are then f ■ m <:d into a vacant channel 

the television receiver 11 reproduces the picture and sound . )he mF ^ Qr the W]F hmd &r [crrcstria| bn)adcast _ 

of CS broadcasting based on the output of (he CS tuner 13. . 

FIG. 5 shows the construction of the modulation format ^ 

conversion unit 4. As desenbed above, the modulation etc . ^Jto the mixer 33. The output of the mixer 33 is fed 

formatconversionumt4receivcsCSinlermedialefrequency 45 to an ourput terminal 34 

signals from thc LNBs 9A and 9B provided in association 0 ° u , p " rmm ' , r . n , , „„ 

wftih the parabola antennas 1A and IB, converts the mod..- FIG „ 6sh ™ s ™ *T P ' e ° f ° f ^ °j 

lation format of the CS intermediate frequency signals from mner » m J^ n 4 ' R ?™* Xo 6 > ^ «™U«I 

QPSK to 64-QAM, and frequency-shifts the signals into a ™ ,he cable 10 «™ M lo 311 1D P ut 1 40 " 

vacant channel in the VHF band or the UHF band. 50 Tte sl B Dals 1D P Llt 10 ,he m P ut lermmal 40 15 fed to a luner 

The modulation format conversion unit 4 includes con- circuit 43 via a distributor circuit 42. The signals input to (he 

version circuits 4A, 4B, 4C, etc. The conversion circuits 4A, m P llf leimillal 40 is also ° ut P l,t to an ° ul P l,t tcrminal 41 via 

4B, 4C, etc. receive CS intermediate frequency signals ^ distributor circuit 42. The output from the oulput tenni- 

corresponding to the vertically polarized and horizontally ual 41 is fed «> lhe RF in P ut te ™ inal . of the lele y isi ° n 

polarized signals from eachofthc (wo satellites SAandSB, 55 receivw 11 50 that terrestrial broadcasting signals in the 

converts ihe modulation format of the signals, and fre- ™ and ^ bands ™ received, 

quency-shifts the signals into a vacant band for terrestrial The tuner circuit 43 selects signals at a desired frequency 

television broadcasting. The conversion circuits 4A, 4B, 4C, from the CS signals shifted into a vacant channel in the VHF 



etc. arc configured identical (o one another. band or the UHF band The oulput of the tuner circuit 43 

Referring to FIG. 5, CS intermediate frequency signals 60 fed (o a QAM demodulation circuit 44. Thc QAM demodu- 

output from the LNBs 9A and 9B of the parabola antennas lation circuit 44 demodulates the signals modulated by 

1A and IB are fed lo an input terminal 21. The signals input 64-QAM. The oulput of the QAM demodulation circuit 44 

lo Ihe input terminal 21 are fed lo each tuner circuit 22 of Ihe is fed to an ECC decoder 45. The ECC decoder 45 performs 

modulation circuit 4A, 4B, 4C, etc. The luner circuit 22 processing for error correction using Reed-Solomon codes, 
selects signals on a desired carrier wave. 65 The oulput of Ihe ECC decoder 45 is fed lo a descrambler 

The output of the tuner circuit 22 is fed to a QPSK 46. The descrambler 46 is supplied with received ECM 

demodulation circuit 23. The QPSK demodulation circuit 23 (Entitlement Control Message) data, EMM (Entitlement 
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Management Message) data, and key data for descranibling, the correspondence between frequency information for the 

obtained by using an IC card 48 plugged into an IC card satellite system obtained from the NIT and frequency infor- 

interface 47. ( mation for the signal transmitted via the cable 10. 

The descranlbler 46 descranibles an MPEG2 transport In order to receive a desired program, NTT information 

slream using the received ECM data, EMM data, and the key j must be obtained. NIT information is not frequently 

data in the IC card 48. The descrambled MPEG2 transport updated, and is provided once a day and stored in a storage 

stream is fed lo a demultiplexer 50. • medium within the receiver apparatus. FIG. 7 shows the data 

Based on instructions from a control circuit 61, the structure of NIT. NIT includes satellite delivery descriptor 

demultiplexer 50 separates desired packets from the stream which describes frequency information and transmission 

fed from the descrambler46. Each of the transmilted packets 10 parameters required to receive Ihe signals, 

includes a packet identifier (PID) in the header thereof. FIG. 8 shows the data structure of the satellite delivery 

Based on the PID, Ihe demulliplexer 50 separates video descriptor. Information regarding programs for each channel 

packets, audio packets, and PSI (Program Specific Informa- is described in service list descriptor included in NIT. The 

lion) for a desired program. The video packets are sent to a data structure of the service list descriptor is shown in FIG. 

video processing circuit 51, the audio packets are sent to an 9. 

audio processing circuit 52, and the PSI is sent to the control 15 In receive operation, first, information regarding the chan- 

circuit 61. ' nel, i.e., frequency band, including a desired program is 

The video processing circuit 51 receives MPEG2 video obtained from the service list descriptor and the satellite 

packets from Ihe demulliplexer 50, and decodes the packets del i very descriptor included in NIT. Then, a frequency of the 

to obiain video data. The video data is fed to an NTSC cable transmission system corresponding to the obtained 

encoder 53, in which the video data is encoded in NTSC 20 frequency is read from the frequency conversion table 64. 

format. The receive frequency of the tuner circuit 43 is set in 

The NTSC encoder 53 is connected to a display controller accordance with the frequency read from the frequency 

circuit 57. The display controller circuit 57 serves to form conversion fable 64. 

various images on the screen based on control signals from Then, reference is made to PAT packets, and based on PAT 

the control circuit 61. The output of Ihe NTSC decoder 53 2s information, video packets and audio packets with PID 

is fed lo a video oulput terminal 54. The video output corresponding lo a desired channel are separated, so that a 

terminal 54 outputs composite signals in NTSC format. desired program is received. 

The audio processing circuit 52 receives MPEG2 audio The frequency conversion table 64, which shows the 

packets from Ihe demulliplexer 50, and decodes Ihe audio correspondence between the frequency information of the 

packets to obtain uncompressed audio data. The output of 30 satellite system described in NIT included in data transmit- 

the audio processing circuit 52 is fed to a D/A converter 55 ted from a satellite, and actual frequency information of the 

so as to be converted into analog audio signals. The analog signals transmitted via the cable 10, is created when the 

audio signals are output io an audio output terminal 56. system is initially powered on after the system is configured, 

The setting for Ihe CS tuner 13 is made via an operation in a processing as shown in FIG. 10. 

unit 62, and the setting is displayed in a display unit 63. The FIG. 10 is a flowchart showing an example of processing 

conlrol circuit 61 is provided with a frequency conversion for creating the frequency conversion table 64 which shows 

table 64. The frequency conversion lable 63 shows Ihe the correspondence between the frequency information 

correspondence between the frequency information of the described in NIT of the satellite system and the frequency 

satellite system shown in NIT (Network Information Table) information of the cable transmission system. Referring to 

and the frequency information of the transmission system of FIG, 10, in step SI, a desired channel is specified, for 

Ihe signals transmitted via Ihe cable 10. Tne frequency 40 example, via a menu displayed on the screen, so that 

conversion table 64 is referenced when the receiving fre- corresponding QAM signals arc received and NIT infomia- 

quency is set in the tuner circuit 43. lion is obtained. 

In CS broadcasting, PSI is sent together with video In a television signal transmission system, once the fre- 

packets and audio packets. NIT is included in PSI, and quency information of the cable transmission syslemis set, 

describes carrier waves characteristics (polarization plane, 45 the information need not be frequently updated. In addition, 

frequency, etc.) and a list of channels mulliplexed on Ihe channel information in the initial setting can be notified to 

carrier waves. the viewers by, for example, those in charge of management 

An ordinary CS broadcast receiver obtains NIT including of die relevant facility. Thus, in step S2, ihe frequency 

information regarding carrier frequency characteristics, ana mtarmaiion of the cable transmission system is input via, for 

based thereon, set the receive frequency (0 a desired chan- 50 example, initial setting menu displayed on the screen, 

nel. Then, reference is made to PAT (Program Association Accordingly, the frequency conversion table 64, which 

Table) packet. PAT includes information regarding channels shows the correspondence between the frequency informa- 

on the carrier waves, and PID for PMT (Program Map Table) tion of the satellite system and the frequency information of 

representing Ihe contents for each of the channels. Based on the cable transmission system, is created and stored in 

Ihe PAT infonviation, video packets and audio packets for a sj memory in step S3. Because the channels for retransmission 

desired channel on the carrier waves are separated, so (hat a of the CS signals are fixed, i.e., the bands A2 and A4 in FIG. 

desired program is received. 3, the setting of frequency infonnalion can be made in 

In accordance with the system, however, the CS intcmic- accordance wilh the selling of Ihe modulation format con- 

diate frequency signals are frequency-shifted into a vacant version unit 4 prior to shipping of receiver apparatuses, 

channel hi Ihe VIIF band or in the UIIF band in Ihe FIG. 11 is a flowchart of a processing for selecting a 

modulation format conversion unit 4 when the signals are 60 desired channel "M". 

transmitted to each household via the cable 10; thus, it is not Referring to FIG. 11, first, reference is made to the 

feasible to set receive frequency direclly from NIT kfor- frequency conversion (able 64 in step Sli. In slep S12, it is 

mation. It may be possible, but very complex, to rewrite NIT determined whether Hie channel exists. If the "M" channel 

infonmalion when Ihe signals arc frequency-shifted in the is not found, a "channel unavailable" message is displayed 

modulation format conversion unit 4. 65 in step S13 to exit processing. 

Accordingly, in this embodiment, a frequency conversion If Ihe channel "M" is found in step S12, (he frequency of 

table 54 is provided. The frequency conversion table stores Ihe cable transmission system corresponding to the channel 
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"M" is obtained from Ihe frequency conversion table 64, and 
the receive frequency of the tuner circuit 43 is set thereto in 
step S14. 

Then, PAT is obtained for searching the channel "M" in 
step S15. 5 

When PAT is obtained, PID for PfvTT representing the 
contents of channel "M" is obtained from PAT in step S16. 

Using Ihe PID obtained in step S«, in step S17, video 
packets, audio packets, and ECM packets for descranibliug 
are separated, and video data and audio data are decoded. ^ 

In accordance with the above-described embodiment, the 
modulation format of CS intermediate frequency signals is 
converted from QPSK into 64-QAM so that the signals are 
accommodated in a narrower bandwidth, and the signals are 
then frequency-shifted into a vacant band in the VHF mid 
band, the VHF super high band, or the UHF band. Accord- 15 
ingly, the CS broadcasting signals, even if serviced by two 
satellites, are allowed to be transmitted in a siugle cable 
together with BS broadcasting signals and terrestrial broad- 
casting signals. 

It is to be appreciated that although the modulation format 20 
is converted from QPSK into 64-QAM in the above-de- 
scribed embodiment, the present invention is not limited 
thereto, and the conversion may be any type from a modu- 
lating format compatible with signals from satellites to a 
modulating format which accommodates the signals in a 2S 
narrower bandwidth which allows transmission in a single 
channel for terrestrial broadcasting. 

Furthermore, although the modulation format conversion 
unit 4 in the above-described embodiment performs conver- 
sion of modulation format and reassignment of error cor- 
recu'on codes, (he reassignment of error correction codes 
may be omitted. However, the reassignment of error cor- 
rection code should preferably be incorporated so mat the 
modulation format and the error correction coding format of 
the CS broadcasting signals transmitted via the cable 10 will 
be the same as (hose of the modulation format and the error 35 
correction coding format of digital CATV. This allows a 
settop box for digital CATV and the CS tuner to share a 
common chip, serving to reduce relevant cost. 

II should also be appreciated that in (he above-described 
embodiment, the modulation format conversion unit 4 does 40 
not alter the digital data from the satellite system except for 
the modulation format. Thus, subscription contracts and 
copyright protection will be implemented in the same man- 
ner as in the conventional CS broadcasting services. Thus, 
each hou sehold is allowed to enjoy CS broadcasting services 4J 
just by making a subscription contract with a management 
company of CS broadcasting service, just like for the 
conventional CS broadcasting services. 

What is claimed is: 

1. A receiver apparatus comprising: so 

means for receiving a first signal from a first satellite; 

means for receiving a second signal from a second 
satellite, wherein the first signal and the second signal 
have undergone conversion of modulation format to 
have a narrower bandwidlh, and one of the first and 55 
second narrowed bandwidth, signals has been fre- 
quency-shifted into a frequency band between VHF 
low band and VHF high band and the other of the first 
and second narrowed bandwidlh signal has been fre- 
quency shifted into a vacant frequency band; t0 

means for demodulating the first and second signals in 
accordance with corresponding modulation formats 

means for decoding the output from said demodulating 
means to obtain video signals and audio signals; and 65 

means for storing a frequency conversion table containing 
correlation information between respective carrier 



wave frequencies for the first and second signals before 
frequency shifting and frequencies of corresponding 
frequency-shifted signals, said frequency conversion 
tabic being created based on network information table 
(NIT) information included in the first and second 
signals and information regarding the frequencies of 
the received signals, (he NIT including a service list 
descriptor that includes information regarding channel 
information for each carrier wave frequency; 

means for receiving a command to display content cor- 
responding to a channel number, said NIT including 
information indicating that said channel number corre- 
sponds to said carrier wave frequency for one of said 
first and second signals; and 

means for accessing the frequency conversion table, 
obtaining the frequency shifted signal that corresponds 
to Ihe carrier wave indicated by the channel number, 
and tuning to the corresponding frequency-shifted sig- 
nal so that the content corresponds to the channel 
number originally assigned to the carrier wave fre- 
quency in the NIT. 

2 . The receiver apparatus of claim 1, wherein said receiver 
apparatus is set to a corresponding frequency obtained from 
said frequency conversion table without being set to the 
selected carrier wave frequency for one of said first and 
second signals. 

3. A television signal transmission system comprising; 

a television signal distribution apparatus configured to 
deliver signals received via each of a first and second 
antenna to at least one receiver apparatus; 

d distributor ar 



the first antenna configured to receive a first signal from 
a first satellite; 

the second antenna configured to receive a second signal 
from a second satellite; 

a modulation format converter configured to simulta- 
neously convert a modulation format and narrow a 
bandwidth of the first and second signals, said modu- 
lation format converter also configured to frequency- 
shift one of the first and second narrowed bandwidth 
signals into a frequency band between VHF low band 
and VHF high band and the other of the first and second 
narrowed bandwidth signal into a vacant frequency 
band; and 

a mixer configured to mix the narrower bandwidlh signals 
in the vacant frequency band with at least one other 
type of received signals for transmission via a cable; 

and wherein said at least one receiver apparatus com-. 

means for receiving the narrower bandwidlh signals in (he 
vacant frequency band; 

means for demodulating the narrower bandwidth signals 
in the vacant frequency band in accordance with cor- 
responding modulation formats after conversion; 

means for decoding the output from said demodulating 
means to obtain video signals and audio signals; and 

means for storing a frequency conversion table containing 
correlation information between respective carrier 
wave frequencies for the first and second signals before 
frequency shifting and frequencies of corresponding 
frequency-shifted signals, said frequency conversion 
table being created based on network information table 
(NIT) information included in Ihe lire! and second 
signals and information regarding (he frequencies of 
the received signals, the MT including a service list 
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descriptor that includes informs lion regarding channel 
information for each carrier wave frequency; 

means for receiving a command to display content cor- 
responding to a channel number, said NIT including 
information indicating that said channel number corre- 5 
sponds lo said carrier wave frequency for one of said 
first and second signals; and 

means for accessing the frequency conversion table, 
obtaining the frequency shifted signal that corresponds 
lo the carrier wave indicated by the channel number, 10 
and tuning lo Ihe corresponding frequency-shifted sig- 
nal so that Ihe content corresponds to the channel 
number originally assigned to the carrier wave fre- 
quency in the NIT. 

4. A television signal transmission system according to 15 
claim 3, wherein: 

said modulation format converter is configured to convert 
the modulation fonnat of the first aid second signals 
from QPSK to QAM. 

5. A television signal transmission system according to 20 
claim 3, wherein: 

the first and second signals are provided via two or more 
satellites. 

6. The television signal transmission system of claim 3, 
wherein said receiver apparatus is sel to a corresponding 25 
frequency obtained from said frequency conversion table 
without being set lo the selected carrier wave frequency for 
one of said first and second signals. 

7. A television signal transmission method, comprising 
the steps of: 30 

receiving a first signal from a first satellite; 

receiving a second signal from a second satellite; 

converting a modulation formal of the first 3nd second 
sign simultaneously, lo narrow a bandwidth of the 
signals; frequency-shifting, simultaneously, one of 1he 35 
first and second narrowed bandwidth signals into a 
frequency baud between VHF low band and VHF high 
band and the other of the first and second narrowed 
bandwidth signal into a vacant frequency band; 

mixing the frequency-shifted and bandwidth narrowed 40 
signals with at least one other type of received broad- 

transuiitting the mixed signals to said at least one receiver 
apparatus via a cable; 

demodulating Ihe received mixed signals in accordance 45 
with modulation format after conversion; 

decoding the demodulated signals to obtain video signals 
and audio signals; 

storing a frequency conversion table containing correla- 
tion information between respective carrier wave fre- so 
quencies for the first and second signals before fre- 
quency shifting and frequencies of corresponding 
frequency-shifted signals, said frequency conversion 
table being created based on network information table 
(NIT) information included in Ihe first and second 55 
signals and information regarding the frequencies of 
the received signals, the NIT including a service list 
descriptor lhat includes information regarding channel 
information for each carrier wave frequency; 

receiving a command to display content corresponding to 60 
a channel number, said NTT including information 
indicating lhat said channel number corresponds to said 
carrier wave frequency for one of said first and second 
signals; 

accessing the frequency conversion table; 65 
obtaining (he frequency shifted signal lhat corresponds to 
the carrier wave indicated by the channel number; and 



tuning to the corresponding frequency-shifted signal so 
lhat the content corresponds lo the channel number 
originally assigned to the carrier wave frequency in Ihe 



format converter is configured to convert 
format of the first and second signals 
QPSK to QAM. 



claim 7, wherein: 
Ihe first and second signals are provided via two or more 
satellites. 

1 0. The television signal transmission melhod of claim 7, 
wherein the receive frequency of said at least one receiver 
apparatus is set to a corresponding frequency obtained from 
said frequency conversion table without being set to the 
selected carrier wave frequency of the selected firsl and 
second signals. 

11. A receiver apparatus comprising: 

a first receiving unit configured to receive a first signal 
from a first satellite; 

a second receiving unit configured to receive a second 
signal from a second satellite, wherein the first signal 
and the second signal have undergone conversion of 
modulation format In have a narrower bandwidth, and 
one of the first and second narrowed bandwidth signals 
has been frequency-shifted into a frequency band 
between VI1F low band and VHF high band and ihe 
other of the firs t and second narrowed bandwidlh signal 
has been frequency shifted into a vacant frequency 

a demodulating unit configured to demodulate the first 

and second signals in accordance with corresponding 

modulation formats after conversion; 
a decoding unit configured to decode the output from said 

demodulating unit to obtain video signals and audio 

signals; and 

a storing unit configured to store a frequency conversion 
(able containing correlation information between 
respective carrier wave frequencies for the first and 
second signals before frequency shilling and frequen- 
cies of corresponding frequency-shifted signals, said 
frequency conversion table being created based on 
network information 1able (NIT) information included 
in the first and second signals and information regard- 
ing the frequencies of the received signals, the NIT 
including a service list descriplor that includes infor- 
mation regarding channel information for each carrier 
Wave frequency; 

a command receiving unit configured lo receive a com- 
mand to display content corresponding to a channel 
number, said NIT including information indicating lhat 
said channel number corresponds to said carrier wave 
frequency for one of said first and second signals; and 

an accessing unit configured to access the frequency 
conversion table, to obtain the frequency shifted signal 
lhat corresponds to the carrier wave indicated by 1he 
channel number, and to tune to the corresponding 
frequency-shifted signal so thai the content corre- 
sponds to the channel number originally assigned to Ihe 
carrier wave frequency in the NIT. 



